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DETAILED ACTION 



Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 1 1 recites the limitation "the connection bumps" in line 6. There is 
insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Capote et al., US Patent 6,121 ,689 and Gilleo et al., US Patent 6,228,678. 

Capote teaches a method of making a flip chip package comprising: 

a) dispensing an encapsulant (39) onto a substrate (20); 

b) dispensing solder balls (14) onto a chip (10) and coat with a 
thermosetting (13, 21+) adhesive flux (37), which in one embodiment can optionally 
containing filler, therefore meaning no fillers are required (12, 3+); 

c) aligning and mating the solder balls with substrate bond pads (12); 

d) reflowing the solder balls; and 
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e) curing the encapsulant (9, 19-63). 

Capote fails to teach flux deposition upon the chip using a dipping process. 

Gilleo teaches an underfilled flip chip having solder bumps coated with a flux 
(abstract), wherein the flux is coated upon the entire surface (9, 24+) and can be 
applied using a dipping process (8, 58+). 

Therefore, the examiner takes "official notice" since the use of a dipping process 
to deposit a flux, as taught by Gilleo, is a notoriously well-known in the art flux coating 
technique (MPEP 2144.03). 

Regarding claims 2 and 3, the performing of steps either by a machine or by 
hand is an obvious matter of design choice. Design choices are generally recognized 
as being within the level of ordinary skill in the art (MPEP 2144.04(d)). It is common 
knowledge that either man or machine can perform some of these steps. 

With respect to claims 4 and 5, Capote teaches that the encapsulant (39), i.e. the 
underfill, can contain little or no filler materials (9, 30-31). 

As to claims 6-8, it would have been obvious to one ordinary skill in the art at the 
time of the invention to optimize the viscosity of the flux in relation to the viscosity of the 
underfill (MPEP 2144.05(b)). 

Regarding claim 9, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to reverse steps a) and b) because they are independent of 
each other. The order in which the underfill is placed upon the substrate and the flux is 
placed upon the chip is not important to the invention. They can be performed one 
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before the other, in any order, or even simultaneously and not materially affect the 
invention. 

With respect to claim 1 0, Capote teaches performing the reflow and curing steps 
simultaneously (9, 56+). 

Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Capote et al., US Patent 6,121,689 and Gilleo et al, US Patent 6,228,678. 

Capote teaches a method of making a flip chip package comprising: 

a) dispensing an encapsulant (39) onto bond pads (12) of a substrate (20); 

b) dispensing solder balls (14) onto a chip (10) and coat with a 
thermosetting (13, 21+) adhesive flux (37); 

c) aligning and mating the solder balls with the bond pads; 

d) reflowing the solder balls; and 

e) curing the encapsulant (9, 1 9-63). 

Capote fails to teach flux deposition upon the chip using a dipping process. 

Gilleo teaches an underfilled flip chip having solder bumps coated with a flux 
(abstract), wherein the flux is coated upon the entire surface (9, 24+) and can be 
applied using a dipping process (8, 58+). 

Therefore, the examiner takes "official notice" since the use of a dipping process 
to deposit a flux, as taught by Gilleo, is a notoriously welLknown in the art flux coating 
technique (MPEP 2144.03). 

Regarding claim 12, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to reverse steps a) and b) because they are independent of 
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each other. The order in which the underfill is placed upon the substrate and the flux is 
placed upon the chip is not important to the invention. They can be performed one 
before the other, in any order, or even simultaneously and not materially affect the 
invention. 

With respect to claim 13, Capote teaches performing the reflow and curing steps 
simultaneously (9, 56+). 

Claims 1-3 and 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wang et al., US Patent 6,365,435 and Kirsten, US Patent 6,367,150. 

Wang teaches a method of producing a flip chip package comprising: 

a) dispensing underfill (5) on a substrate (10) having conductors (25); 

b) providing a chip (40) having bumps (45) thereon; 

c) placing the bumped die upon the underfilled substrate; 

d) reflowing the bumps; and 

e) curing the underfill (Figure 4 & 3, 59+). 

Wang fails to teach 1 ) the application of a flux to the bumps; and 2) performing 
said application using a dipping process. 

Kirsten teaches a solder flux compatible with underfill material comprising 
depositing a thermosetting polymer flux, wherein fillers are not required (9, 38+), upon 
solder balls using a dipping process (2, 8+). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the thermosetting polymer flux applied to bumps by dipping as taught 
by Kirsten in the invention of Wang because Kirsten teaches that the use of a 



• # 

Application/Control Number: 10/008,853 Page 6 

Art Unit: 2827 

thermosetting flux cleans oxides from metal surfaces, also the flux residue does not 
inhibit the flow of the underfill, and the thermosetting residue of the flux increases the 
adhesion strength of the flux to the underfill which prevents delamination (abstract). 

Regarding claims 2 and 3, the performing of steps either by a machine or by 
hand is an obvious matter of design choice. Design choices are generally recognized 
as being within the level of ordinary skill in the art (MPEP 2144.04(d)). It is common 
knowledge that either man or machine can perform some of these steps. 

With respect to claims 6-8, it would have been obvious to one ordinary skill in the 
art at the time of the invention to optimize the viscosity of the flux in relation to the 
viscosity of the underfill (MPEP 2144.05(b)). 

As to claim 9, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to reverse steps a) and b) because they are independent and 
separate of each other. The order in which the underfill is placed upon the substrate 
and the flux is placed upon the chip is not important to the invention. They can be 
performed one before the other, in any order, or even simultaneously and not materially 
affect the invention. 

Regarding claim 10, Wang teaches performing the reflowand curing steps 
simultaneously (4, 35+). 

Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al., US Patent 6,365,435 and Kirsten, US Patent 6,367,150, as applied to claim 
1 above, and further in view of Gilleo, US Patent 6,228,678. 
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Wang and Kirsten, relied upon as taught above, both fail to teach the use of filled 
or unfilled underfill materials. 

Gilleo teaches an underfilled flip chip wherein the use of filled or unfilled underfill 
materials are taught as being known in the art (1 , 61-2, 13). 

Therefore, the examiner takes "official notice" since the use of filled or unfilled 
underfill materials is notoriously well-known in the art (MPEP 2144.03). 

Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al., US Patent 6,365,435 and Kirsten, US Patent 6,367,150. 

Wang teaches a method of producing a flip chip package comprising: 

a) dispensing underfill (5) on a substrate (10) having conductors (25); 

b) providing a chip (40) having bumps (45) thereon; 

c) placing the bumped die upon the underfilled substrate; 

d) reflowing the bumps; and 

e) curing the underfill (Figure 4 & 3, 59+). 

Wang fails to teach 1) the application of a flux to the bumps; and 2) performing 
said application using a dipping process. 

Kirsten teaches a solder flux compatible with underfill material comprising 
depositing a thermosetting polymer flux, wherein fillers are optional (9, 38+), upon 
solder balls using a dipping process (2, 8+). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the thermosetting polymer flux applied to bumps by dipping as taught 
by Kirsten in the invention of Wang because Kirsten teaches that the use of a 
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thermosetting flux cleans oxides from metal surfaces, the flux residue does not inhibit 
the flow of the underfill, and the thermosetting residue of the flux increases the adhesion 
strength of the flux to the underfill which prevents delamination (abstract). 

As to claim 12, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to reverse steps a) and b) because they are independent of each 
other. The order in which the underfill is placed upon the substrate and the flux is 
placed upon the chip is not important to the invention. They can be performed one 
before the other, in any order, or even simultaneously and not materially affect the 
invention. 

Regarding claim 13, Wang teaches performing the reflow and curing steps 
simultaneously (4, 35+). 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Wang et al., US Patent 6,168,972 (Figure 9A & 9B), is cited as 
teaching the state of the art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David A. Zarneke whose telephone number is (703)- 
305-3926. The examiner can normally be reached on M-F 10AM-6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David L. Talbott can be reached on (703)-305-9883. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703)- 



Conclusion 
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308-7722 for regular communications and (703)-308-7721 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)- 
308-0956. 




